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This invention relates fo the preparation of 
colorless amino-2-thiazole 
N--CH 
Amino-.-thiaole bas been ruade beïore, but al- 
ways, so ïar as is lmown, as a eolored compound. 
The invention also relates to the purification of 
amino-.-thiaole by new, smple, and superor 10 
methods. 
One method of making amino-2-thiazo!e bas 
been to condense thiourea with chloracetal or 
some other compound equally capable of yield- 
ing chloracetaldehyde in the nascent state, but 15 
those processes bave always been hard fo use 
because they produce dilute solutions of amino-2- 
thiazole which must be extracted with organic 
solvents. It is an object of this invention fo 
overcome these imperfections of the said process. 20 
In carrying out the process the main reaction 
is between monochloracetaldehyde or its hydrate, 
on one hand, and fhiourea on the other. The 
thiourea can be added to a solution of monochlor- 
acetaldehyde, or crystallized monochIoracetal- 25 
dehyde hydrate can be added to thiourea solution. 
The reaction is self-starting and strongly e× 
othermic, and its temperature may, and prefer- 
ably should, be controlled by the rate of addi- 
tion of the added reactant, or by cooling the ô0 
reaction mass, or both. 
The product of this primary reaction is amino- 
2-thiazole chlorhydrate, and the desired end 
product is liberated from it by neutralization with 
the exactIy theoretical amount of aqueous solu- 35 
tion of an alkali. The concentration of this 
alkaline solution should be such as to avoid ex- 
cessive dilution, which causes losses, but the use 
of too concentrated an alkali solution adds coloï 
to the product unless the temperature of the 40 
reaction is rigidiy controlled. In practice, 
NaOH aqueous solutions in the range 30-48 ° Bé. 
are satisfactory, the less concentrated solutions in 
this range being employed on the more highly 
concentrated solutions of thiourea and vice versa. 46 
The final water content of the mass should keep 
the sodium chloride that is formed in the reac- 
tion in solution as the amino-2-thiazole precip- 
itates. 
The raw amino-2-thiazole thns produced by the 50 
advantageous steps already recited can be purified 
by washing it with sodium chloride or with an 
acetone-benzene mixture, but if may happen that 
the product is colored, as is apt to occur if the 
alkali employed was too concentrated, or to arise 55 in Example 1. 
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from unknown causes afteï Standing for some 
rime in the air. To avoid this coloration a spe- 
cial purification process bas been conceived and 
reduced to practice and forms an important part 
of the invention. The essence of this purifica- 
tion is to wash the raw amino-2-thiäzole with 
ammonia solution, but in practice it is advisa- 
ble to employ an ammonia sodium chloride solu- 
tion rich in salt, for one reason because this re- 
duces the entrainment of the thiazole in the wash 
water. The purification is carried ouf on a fil- 
ter by making a paste of the thiazo!e, and the 
salt and ammonia solution, drying it, and then 
washing repeatedly with fresh ammonia solu- 
tion and drying, repeatedly until the product re- 
mains colorless, or in some cases where a color- 
less product is not required, OEntil a very clear, 
light yellow color is obtained. 
It is advantageous to add some ammoni to the 
reaction mass at the rime the amino-2-thiazole 
is ïreed from ifs hydrochloride by precipitation 
with the caustic soda or other alkalis. 
The following examples illnstrate the invention: 
Example 1 
A solution of monochloracetaldehyde is pre- 
pared by adding 50 cc. of water to 87.5 grains of 
monochloracetaldehyde semi-hydrate. This so- 
lution is mechanically agitated and 1. mole of 
thiourea'is added in 4 parts, an interval of 15 
to 30 minutes between additions, the mass be- 
ing allowed to cool near 30 ° C. belote the intro- 
duction of the next portion. After the last part 
has been added the mass is agitated for about 
two hours and allowed to attain ambient tem- 
perature. Under these conditions, the maximum 
temperature reached in the course of the opera- 
tions is 57 ° C. After the reaction bas been com- 
pleted the vessel is chilled in an ice bath and a 
mole of caustic soda in a 36 ° Bé. solution is added, 
17 minutes being required for the addition, the 
cooling with ice being maintained throughout 
the addition. Amino-2-thiazole precipitates and 
is dried by evaporation, is washed twice with a 
little of the saturated sodium chloride and dried 
under vacuum. The yield is 91% of theoretical. 
This process is particularly advantageous be- 
cause it avoids the prolonged heating which was 
necessary in prior processes and avoids the ex- 
traction oï amino-2-thiazole by means oï an 
organic solvent. 
Exampe 2 
Amino-2-thiazole hydrochloride is prepared as 
Aïter the end oï that reaction 
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the mass i8 chilled in an ice bath ana there 
added 15 cc. of concentrated  ammonia of 22 ° Bé., 
then 195 cc. of sodium hydroxide solution of 35 ° 
Bé. liberates the amino-2-thiazole. The mass 
dried rapidly. The product is made into a paste 
with a solution containing 70 grams of sodium 
chloride, 50 cc. of 22 ° Bé. ammonia and 300 grams 
of water. The mass is dried and then the prod- 
uct i8 washed several rimes with the said solu- 
tion, about 120 cc. being used in the washing. 
The product obtained is colorless, remains color- 
legs upon exposure to the air, has a fusion point 
of 90 ° C. and appears in a yield of 76.5%. 
The invention contemplates the preparation of 
amino-2-thiazole by reacting thiourea with 
monochloracetaldehyde, mole for mole in the 
presence of a quantity of water comprising 
tween 40 grams and 135 grams per mole of 
thiourea and preferab!y between 50 and 75 
grams; the addition of a concentrated caustic 
solution fo liberate the amino-2-thiazole from 
hydrochloride; the regulation of the concentra- 
tion of the alkaline solution go that the final wa- 
ter content will be sufficient to prevent the precip- 
itation of the alkali chloride with the thiazole; 
the washing of the product with a saturated solu- 
tion of alkali chloride; the use of ammonia solu- 
tion, and of ammonia salt solution to purify the 
product; the addition of ammonia to the solu- 
tion prior to or during the precipitation by caustic 
alkali solution. 
As many apparently widely different embodi- 
ments of the present invention may be ruade 
without departing from the spirit and scope 
thereon, it is to be understood that the inven- 
tion is hot limited to the specific embodiments. 
What is claimed is: 
1. The method of making amino-2-thioEzo].e 
that comprises adding to 137.5 grains of a solu- 
tion of monochloracetaldehyde containing 87.5 
of the semi-hydrate of monochloracetaldehyde, 
wtih agitation, adding 1 mol of thiourea in 4 
parts at intervals of 15-30 minutes, and con- 
tinuing the agitation for about two hours af ter 
the final addition, cooling with external ice, add- 
ing to the solution 15 cc. of 22 ° Bé. aqueous 
monia solution, adding 195 cc. of 35 ° Bé. aqueous 
NaOH, drying roEpidly, pasting the product with 
70 grains NaC1, 50 cc. of 22 ° Bé. NHOH, and 300 
grains H20, drying, and washing, and drying, 
repeatedly with aqueous ammonia solution. 
2. The method of making amino-2-thiazole 
that comprises reacting monochloracetaldehyde 
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and thiourea by gradually adding one to a solu- 
tion of the other with agitation, cooling the reac- 
tion mass, adding alkali solution of concentra- 
tion equivalent in effect to 30-4g ° Bé. NaOH in 
5 quantity suflicient to precipitate the amino-2- 
thiazole, drying, pasting with concentrated am- 
moniacal salt solution, and washing, and dry- 
ing, repeatedly with salt and ammonia solution 
until the product is colorless. 
10 3. The method of making amino-2-thiazole 
that includes the steps of reacting non-halo- 
genated acetaldehyde and thiourea in aqueous 
solution, in molar quantities, adding a molar 
quantity of caustic alkali solution of 30-48 ° Bé. 
15 concentration, drying the product, and washing 
it with concentrated ammoniacal sali solution. 
. 4. The method of making amino-2-thiazole 
 that comprises reacting thiourea with monochlor- 
acetaldehyde, reacting the product with caustic 
20 solution, equivalent to 30-48 ° Bé. NaOH, and 
washing the product with concentrated .am- 
monia. 
5. The method of making amino-2-thiazole 
that comprises reacting thiourea with mono- 
25 chloracetaldehyde mole for mole in the presence 
of 50 fo 75 grains of water per mole of thiourea, 
and precipitating the amino-2-thiazole by neu- 
tralization with an equivalent amount of am- 
moniacal caustic soda solution of concentration 
0 in the range 30-48 ° Bé., and washing the 
precipitate with an ammonia-sodium chloride 
olution rich in salt. 
6. The method of making amino-2-thiazole 
that comprises reacting thiourea with mono- 
 chloracetaldehyde mole for mole in the 
presence of 40 fo 135 grains of water per mole 
of thiourea, and precipitating the amino-2-thia- 
zole by neutralization of the reaction mass by 
alkali in the presence of ammonia. 
0 MAIC JEAN LAZAIE CIAULAND. 
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